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(54) PHOTOSENSITIVE PASTE 



(57)Abstract: 

PURPOSE: To provide a photosensitive paste containing a phosphor showing 
yellow body color as a powder material with which a pattern of high accuracy can 
be formed by photolithography. 

CONSTITUTION: The photosensitive paste consists of a photosensitive vehicle 
containing dispersant, hardening agent, photopolymn. initiator, and photopolymn. 
accelerator, and a phosphor showing yellow body color. The photopolymn. 
initiator consists of 2,4-diethylthioxanthone (DETX) and 3,3,4,4-tetra-(tri- 
butylperoxycarbonyl)benzophenone (BTTB). Enough hardening reaction is obtd. 
compared to a conventional example when the obtd. paste is exposed to UV rays 
in a photolithographic process, and an accurate and precise pattern can be 
formed. This is because the photosensitive paste has higher sensitivity by 
addition of BTTB. During exposure, DETX and BTTB cause a redox reaction, and 
further, triethanolamine forms charge transfer complex with each of DETX and 
BTTB and then causes hydrogen drawing reaction. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The photosensitive paste characterized by said photopolymerization 
initiator consisting of 2 and 4-diethyl thioxan ton (DETX) and a 3, 3, 4, and 4- 
tetrapod-(Tori-butylperoxy carbonyl) benzophenone (BTTB) in the photosensitive 
paste which consists of the photosensitive vehicle containing a dispersant, a 
curing agent, a photopolymerization initiator, and a photopolymerization 
accelerator, and a fine-particles ingredient. 

[Claim 2] The photosensitive paste according to claim 1 which contains the 
fluorescent substance as a fine-particles ingredient. 

[Claim 3] The photosensitive paste according to claim 2 whose color of the body 
of a fluorescent substance is yellow. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a photosensitive paste. 
[0002] 

[Description of the Prior Art] Generally the photosensitive paste of solvent 
development consists of a photosensitive vehicle and a fine-particles ingredient. 
A photosensitive vehicle consists of a dispersant, a curing agent, a 
photopolymerization initiator, and a photopolymerization accelerator, and mineral 
matter is used as a fine-particles ingredient. 

[0003] For example, if a fluorescent substance is used as a fine-particles 
ingredient which is mineral matter, the display pattern of the fluorescent 
substance in a fluorescent display etc. can be manufactured by the 
photolithography method using this photosensitive paste. That is, as shown in 
drawing 4 (a), the photosensitive paste 100 is applied to the front face of a 
substrate 101 by screen-stencil, and only the irradiated part 103 is stiffened by 
the technique of the photolithography which irradiates ultraviolet rays through a 
mask 102 as shown in this drawing (b). And as shown in this drawing (c), at the 



development process by 1 1 1 trichloroethane, a part for the unexposed part which 

has not been hardened is removed and a desired pattern is formed. 

[0004] 

[Problem(s) to be Solved by the Invention] Pattern formation by said technique 
was able to be performed satisfactory, when the color of the body used a white 
fluorescent substance as a fine-particles ingredient. However, the color of the 
body used as the fine-particles ingredient the fluorescent substance which has 
the luminescent color of Orange and red systems, such as a yellow fluorescent 
substance, for example, (ZnCd), S:Ag, and CI, and when the photosensitive 
paste which mixed and formed this in the photosensitive vehicle was used, the 
pattern formation by technique which was mentioned above did not work. 
[0005] Said photosensitive paste has 2 and 4-diethyl thioxan ton (DETX) as a 
photopolymerization initiator. The structure expression is shown in drawing 5 (a). 
The absorption wavelength of this DETX has only the range of 200-420nm, as 
shown in drawing 5 (b). And in order that a yellow fluorescent substance may 
absorb the light of this wavelength range, especially the interior does not fully 
harden but the exposed part is considered that a desired pattern is no longer 
obtained after development. 

[0006] This invention aims at offering the photosensitive paste with which the 
color of the body whose pattern formation is possible by the photolithography 
method contains a yellow fluorescent substance as a fine-particles ingredient. 
[0007] 

[Means for Solving the Problem] The photosensitive paste indicated by claim 1 is 
characterized by said photopolymerization initiator consisting of 2 and 4-diethyl 
thioxan ton (DETX) and a 3, 3, 4, and 4-tetrapod-(Tori-butylperoxy carbonyl) 
benzophenone (BTTB) in the photosensitive paste which consists of the 
photosensitive vehicle containing a dispersant, a curing agent, a 
photopolymerization initiator, and a photopolymerization accelerator, and a fine- 
particles ingredient. 

[0008] In the photosensitive paste of claim 1, the fine-particles ingredient of the 



photosensitive paste indicated by claim 2 is a fluorescent substance. 
[0009] In the photosensitive paste of claim 2, the color of the body of a 
fluorescent substance of the photosensitive paste indicated by claim 3 is yellow. 
[0010] 

[Function] If ultraviolet rays are irradiated at the film of a photosensitive paste, 
BTTB will cleave and a radical will be generated. The generated radical is 
diffused even in the membranous interior and the membranous lower part of the 
photosensitive paste which ultraviolet rays do not reach, and advances the 
polymerization of a curing agent. 
[0011] 

[Example] The 1st example of this invention is explained with reference to 
drawing 1 - drawing 3 , and a table 1. The photosensitive paste of this example 
has the photosensitive vehicle and the fluorescent substance as a fine-particles 
ingredient. A photosensitive vehicle contains the following component of 1-5. 

1) The water-soluble cellulosic, for example, the methyl cellulose, ethyl cellulose 
as a dispersant. 

2) As a curing agent, it has an acryloyl radical and a methacryloyl radical and is 
the photopolymerization monomer 60 of solvent fusibility, for example, DPCA. 

3) As a photopolymerization accelerator, it is the tertiary amine of solvent 
fusibility, for example, triethanolamine. 

[0012] 4) As a photopolymerization initiator, it is [ 2 and 4-diethyl thioxan ton 
(DETX) and ] a 3, 3, 4, and 4-tetrapod-(Tori-butylperoxy carbonyl) benzophenone 
(BTTB). Here, drawing 2 is the structure expression of BTTB and shows the 
absorption wavelength of BTTB to drawing 3 . 

5) HEMA which has a viscosity control operation as a reactant diluent (2-hydroxy 
methacrylate). 

[0013] Fluorescent substance (ZnCd) S:Ag and CI are used as a fine-particles 
ingredient. 

[0014] Said photosensitive vehicle and said fluorescent substance were mixed, 
and the photosensitive paste of this example was obtained. An example of a 



presentation of each component of said photosensitive vehicle and said 
fluorescent substance is shown in a table 1 by weight % as compared with the 
case of the photosensitive paste of the conventional example. [0015] 
[A table 1] 





mm mt» m&m$\ mm mm mm 

(ftttflft) (If*tJ»D-3lJ(DPCAB0);Hlj;-»7»)(HEMA) (DETX) (BTTB) 




53 0.65 13 4.5 24.35 4.5 0 




53 0.65 13 4.5 24.35 4.5 1.0 



[0016] Next, the process which forms the fluorescent substance film of a 

predetermined pattern using the photosensitive paste of this example is 

explained with reference to drawing 1 (a) - drawing 1 (d). 

[0017] ** As shown in drawing 1 (a), apply the photosensitive paste 1 uniformly 

by predetermined thickness on a substrate 2 with screen printing. 

[0018] ** As shown in drawing 1 (b), expose ultraviolet rays through the mask 3 

with which opening of a predetermined pattern was prepared. The carrier beam 

part 4 hardens the exposure of ultraviolet rays. 

[0019] ** As shown in drawing 1 (c), heat said substrate 2 for 5 - 10 minutes at 
1 10-130 degrees C. By this, [ in the photosensitive paste 1 ], the radical reaction 
by ultraviolet rays is spread to a membranous lower part, and brings the 
polymerization of a curing agent forward. This process is effective especially 
when the thickness of the fluorescent substance which it is going to form is 30 
micrometers or more. In addition, this process may be skipped, when the 
precision of the pattern of the fluorescent substance which it is going to form is 
low, or when thickness is small. 

[0020] ** As shown in drawing 1 (d), inject 1,1,1-trichloroethane to said substrate 
2, putting a pressure predetermined by the spray, and remove a part for the non- 
hard spot by which ultraviolet rays are not irradiated. The fluorescent substance 
pattern of the predetermined pattern corresponding to said mask 3 is formed of 
this. 



[0021] ** Dry said substrate 2. 

[0022] Sufficient hardening reaction was obtained by exposure of the ultraviolet 
rays in the photolithography method as compared with the conventional example, 
and the photosensitive paste of this example was able to perform accuracy and 
precise pattern formation, although the color of the body contained the yellow 
fluorescent substance. When giving a concrete example, the highly precise 
pattern of 50 micrometers in a line and a tooth space has been formed. 
[0023] This is considered to be because for the photosensitive paste to have 
high-sensitivity-ized by having added BTTB. As a reaction at the time of 
exposure, DETX and BTTB carry out redox reaction and it is thought further that 
triethanolamine performs a hydrogen abstraction reaction through formation of an 
electron donor acceptor complex, respectively with DETX and BTTB. 
[0024] 

[Effect of the Invention] Since the photosensitive paste of this invention contained 
BTTB as a photopolymerization initiator in addition to DETX, detailed-ization of 
the pattern of the fluorescent substance which the pattern formation of becomes 
possible even if the color of the body of the fluorescent substance included as a 
fine-particles ingredient is yellow, especially is formed of it was attained. 
[0025] 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is process drawing of one example of this design. 

[Drawing 2] It is drawing showing the structure expression of BTTB used in the 

one example of this design. 

[Drawing 3] It is drawing showing UV absorption curve of BTTB used in the one 
example of this design. 

[Drawing 4] It is process drawing showing formation of the fluorescent screen by 
the conventional photosensitive paste. 

[Drawing 5] (a) is drawing showing the structure expression of DETX, and (b) is 
drawing showing UV absorption curve of DETX. 
[Description of Notations] 
1 Photosensitive Paste 
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[Drawing 2] 
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[Drawing 1] 
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[Drawing 4] 
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[Drawing 5] 
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